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(54) POLYMERIZATION OF COPOLYMER OF TETRAFLUOROETHYLENE AND 

HEXAFLUOROPROPYLENE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject compound capable of being melted and 
secondarily processed, by carrying out copolymerization in an aqueous medium in the presence 
of a water-soluble initiator, a dispersant and a chain transfer agent. 
SOLUTION: In preparing a partially crystallizable copolymer containing at least 0.3% total 
unstable part by copolymerizing (D) tetrafiuoroethylene with hexafluoropropylene in an aqueous 
medium in the presence of (A) a water- soluble initiator. (B) a dispersant and optionally (C) a 
chain transfer agent, the amount of the component A is reduced, a part not more than a half of 
the copolymer is made to start by the component A, the amount of the component C is 
increased, the component A is supplemented with the component C in starting of the 
copolymer, the amount of the component E is adjusted to an amount corresponding to 2.0-5.0 
HFPI. (F) the amount of a fluorinated vinyl ether is made 0.2-0.4wt.% and the copolymerization is 
carried out to give the objective copolymer containing <0.2% total unstable part in a polymerized 
state. 
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[003 2] *«S^#Tt> F T 1 R»3KSec J: *@!^ 
40 if»3 .0 8 5 .0 8 3#{Cia^3n-CI,»S75r&;&^;*.r 
Sja-CEfflfiBB-rscitcJrOKjtSiifcl 0 0 mm/? 
3©7 ^ JUA^rfflt^-ctftolafc. 3 5 5 7 c m-'(c*jl:f 

5®)ix*fiefliu-c-cooH*ffiS©S4^ai)SL. —y; 

18 13 cm-«CteWS!R«Di<!:Jt'<fcl 774cm-'{C 

*ii:f s iiJtx?rfieffl -c - c o o H -aft t fciss ns* 

^-e^3txfc-COOHS©St^:iiJSLfc. CCr-$S 

#Sn-5^K:{i. -cooH©^itai^S5:-ri^ct>^^fi 

[0 03 3] ^^M^(*©^g[ttg«5|eH1$l^^m4 . 3 
iO 8 0 .6 1 8-^(C2atg3nTt,».5J:^«:^M3nfcAS 



9 

TMlfmU 1 2 3 8 -5 2TCCj:«5SiJ^$n/c. 

[0 03 4] mmm^mmom^mtD s etc j: «3 a 

STM D-4 5 9 l-8 7(D:^mffC^^mm^titc. 

'rrj:t>i^^mm(o^WLm&'T- ( r d p s ) ^^fe^taia^j^ 

[0036]ASTMD-21 7 6 (ClB*8$nTC^'S 

mmM I Tmm^um&imam^ (m i jme^m 

«*^J0 .OOS + O.OOOS-O^ (0.20±0.01 
3mm) "C*r>/c. 

[00 3 7] WT-Cti. »re^cUPfiD, nr l^-S^rg 
?SrSS«?gje|-c*^*i 1 lit L < «-e-n«±cD;^® <b 

[003 8] ^tt^^^gp^^ ( T U F ) i^m^W^^^ 
V2B$ra»tCiPMl//c. yew:. TUF«:TUF=2DW 

(0 03 9 ] jyTO||SS^<tC7S$lirc^-E)J:^cc. T^i^i 
mcom^WcDV'lyy'JV^. l 3*;U%(D7K?:^W'r^M 
o/c^4i-e(Dl .5^W:tofcS3 6 0'C<3[)*PJ»>&^6 

rj:^mmmiim (hht) ^S{k:^acc;&H:r/c. hht 
[0 040 ] nm(om^vwm^tii>i^m^i^(o^ji'M 

(MV) 3&^?,KI0^^Mn= 1 0 570X (MV) 
<^UT|K^J^^M (Mn) ^ItgLL/c, iSiS^n/c 

[004 1] mmmi 



C6) fiFP3^9-2 02 8 1 4 

ri^4X7^>U;^^jaSg(C. 5 0g|5CDJK-<:t>7kfc<fc 
C/0 .6 6a5co^;U:7;U^n^^^>KT>^r^'i^A^ 
ffirSttlHJ (C-8,Fluoracr FC-143. 3M)<D2 OM%*ig 
i$«:3fl5«L/c, iaSg*3 5 r p mr/N' K^l^rflH^L* 

L/. SO'K^iCb, -^-Ur 0 .0 0 4 6gP ( 1 0 2mm 

it«ss^;^ctc 1 0 3 -ccciSai), ^uro,4 3SP(D« 

^P E V E €:Slt«(caA l/fco iaK:&^ 1 0 3 'Cr— ^ 
10 ^^Co/ct^tC, EE:^:?&J35 Ops i g (2. BMP a) 
tC35c^^rHFP«:Si£S«HO)o< Oanx./c, >>CtCTF 
Eimit^fiClM^X 600psigr(4.2MPa)0[> 

s»W]E:^7€:f#/c. ;xcco .2 osa%cDja5SMr>* 

^^.•^A (APS) ^J:^0 .2 0m&%<Di&J^iJ'JKf 

A (KPs) ^^^r^o .8dimmi^ofcx(omf& 
ffJ/k^?S*SJ£;stco .1 igp/^r^tto, ^titc<t 

0 0 .0 0 3 4gB<D— iKtC3n/cAPS*jJ:iyfKPS«: 

i?)Ccsi£stticco .0 0 7 4my^xyi<>y'mmbfco 

20 jSl£SEE:^CC4cjC:f -5 10psig(0.07MPa)<D 

*^^^if 1 7 .5a5<DTFE;&5SlSS(Cfinxe>#i'2>*r 
ii»nc^>T F E i:^^^(fCm^XEE:fj^ 6 0 0 p s i g 
(4 .2MPa) (CSo/c, 0 . ISP/^CDTFEaSUDii 

g«:*>iir^ftra£ij$r0l« 1 7 5:»r*^/co «»Sii 

S8Pb1<d#^d cc. TF Em^^^^mihmmi^^w±L. 

tbxmn^m^^rx^^ibJxfc^i^tfiufc. s^ssi^s 

iB3(DSS3&5 9 0*CCC^b/cB$CC, J^S^J^) o < OSf^ 

LxmK}<D^&Wim^bfc, shici^mLx. ^tm 

*Slt«?&^6 7 O'Ct^TrjatHU/Co ^tJ(?ffiCD@^^W 

mkt 3 0 . 4ss%r*) 0 L/r7fe^ii©55'f«gcDfi^ 

^ (RDPS) «0.1 7 4/imr*o/c. 

c<Dm^{*^ 1 5 0 v<D^^m^^^(o4ixnm'r^ct 

(^<^^m^W^mmbfc. TFE/HFP/PEVE±t 
M-^mtS .30xio'P3L.s(DMy. 2.53(DHE 
PI (8 .lfiS%<3DHFP) , 1.4 5Sfi%OPEV 

40 E^mm. i6^zj^2i 3'c<oEi!k^^Lxi^fc. ^mm 
(om^i^comr ^^n^^mm^ (tuf) «o.o8 
%/ct:f-c*»3. mfrj:m^^^^^LX(.^fc. mm^ti 

/c^acDtfr 1 . 5 mwi(ct>tc «3 3 6 0 -ctctrais-i- C 

i (SS^^i^vs. HHT) l^^^^^mit^^tc. €<D 

tt. T u F 0 . 0 3 %r ^, r>/c. mmmMimco^if 

50 SSJa*«0.1 6%/ct:frA0, $Sjb3tiri>&ti 
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:'&»fCBBr^fit>TUF«i<!:-aL//c. ^^fbsn/c 

[0042] mmm2 

(0.13%) \ctHHTik<DmMm^tmm(iCi&< . ^ 

^1 ■^i&gll2feJ:gyj^fMA-Ck:Ba'r&j&#feJ:i:jgfem 



(7) 15^^9-2 02 8 1 4 

12 

* m^mmoDT f e/h f p^tM^ft^ai^ i - >^ 

(2 .54 -cm) <Dt^>i^;U->^>^ i; A-y^->r(Haak 
e)Jf LffiuiS^fiMbr. 3 0 0•cc7)>'^'^';^^&g4s<^:Df 

3 4 0" 5 5#>K/B#ffl 

(2.3 k g/^B) (DmrnvtvumbxiLyji^t u 

tc. CCO1^>:/;UffOtHL^!B5<DTUF«0.0 2% 

[0043] mmms 

m ^ M V 4s <t c;^ hb^e^jgt w-r -5 T F E / H 

F p i^m^m^ c (om^^c mMsntcct^mLxi.^ 

. [0044] 



10 



0.43 
2.5 



CHG, 
nc 
nc 



HFPE:<JCMPa) 
raJ&jPJ^ffl^iRcaS) 0.0034 nc 

ga>S»J^?ffi^J<>:^8S*n 0.0074 nc 

H»^}CS«%) 30.4 
RDPSCum) 0.174 

mmm: 

M^CIO* Pa-s) 

HFPI 

14,'^. CO 

§afSS»J/m'&ftc-=e;U/^;i/) 0.20 

HHTmi<DTUF(%) 
HHT^CDTUF(%) 

HKrSJ<3[)-ca>i 
Cio^dtDdl^^/ct)) 

HHTM©-^00H 
(10»<i(DdS^a/cO) 

»fflgA - C 

«{C$<ba&6nr*^. HHTH5<DJt*5WSiC^TUF 50 



CHCl, 
0.56 
nc 



34 L 

nc 

nc 



B. 

0.44 

nc 



t£0 
0.26 
3.0 



0.0033 0.0088 0.0095 0.0113 
0.013 0.042 0.044 0.048 



30.3 
0.184 



30.2 
0.169 



31.7 
0.167 



28.3 
0.162 



31.2 
0.172 



3.30 


4.00 


7.4 


2.40 


2.40 


2.23 


2.53 


2.16 


2.2 


3.38 


3.13 


4.03 


8.1 


6.9 


7.0 


10.8 


10.0 


12.9 


1.45 


1.44 


1.72 


1.08 


1.23 


0.79 


273 


280 


269 


258 






5300 


6240 


27000 


4400 


2950 


5770 


0.20 


0.21 


0.28 


0.78 


0.83 


0.87 


0.08 


0.13 


0.14 


0.38 


0.52 


0.60 


0.03 


0,02 


0.07 


0.02 


0.01 


0.05 


0.16 


0.27 


0.31 


0.47 


0.55 


0.56 


330 


215 


174 


630 




750 


2 


4 




1 


0 


0 



:^atc J: 0 sais s n/c T F E / H F p its^(*tc^-r ^ 
[0045] mmm4 



(8) 
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«. *]®P«2(D-Mfi<;X|iK:±0TFE/HFP^ts^ 

TA«9 2mM%imb-?:Lxssmi^m%mmt2 s 

^l©-'^•■:.5^;&S^RU, 'X«C®WL^, -f-L/T Wer 10 

ner & Pfleidere Kontoiplast" HPUtiiUWi. ( 2 8 mm':' 

> - ;^ y * -*j J: c;f^ ntcSS < > - :^ i/ 'J 

8i©®«n/ci±g*5*2«:^sn-ci,»^. 
[004 61 ^2 MW-i ^ ^im.vi^rhmviwst 
nvmi>m<D\^'m -. 

MV ( 1 O'Pa • s ) 2.04 
HF P I 2.13 20 

HFP^^fi<SS%) 6.8 
PEVE^Wfi (SS%) 1 .3 5 

CO 2 8 1 

MiTm\&m^ (v-^ ifji') 15 00 

eateSiJ/S^ (■=e;i'/^;u) 0.20 

HHTBiF©TUF (%) 0.07 

HHTfg©TUF (%) 0.00 

HHTa©afiJS^ (%) 0.2 1 
}?l/tHb^©<f«: 

MV (1 O'Pa • s) 1 .85 30 



!HfBa^9-2 02 8 1 4 

HFP I 2.19 
HFP^Wfi(fifi%) 7.0 

PEVE^WS(SS%) 1.34 
M I T®ft*# (1f^i;jU) 10 00 

TUF (%) 0.04 
l6SiSgi(5 

*SSM4 r-^igSn/cT F E/H F P^^t*4Mffl L 

j^giiSfWOtbL'SJIS-C NokljHteillefer 60-iiin 
}fl./ttlU«t8%ffll,»r. AWG2 4H*^^»» (2 0 . 
1 5.11/= 0 .5 ImmaS) ±ic^}f OffibRjyfJL. 
fc. ffOUJUta«3 0/l©g3/iSm«:^l/-C*it3 

- (Saxton©*S!|$n=||3 .0 0 6 .0 2 9#4#JS©C 
i) *s{t^6nT(<»fc. i^-^iSStJO .3 2 'f^^ (8 . 
1 3mm) -C*0, *rt5tffiiaS«0 . 1 9-r>5^ (4 . 
8 3mm) t?*»3. -e-UT^^ K©S$(landlength) 
«0 .7 5 -09=- (19.1 mm) Tiofc. RliSSti 
2-Y>9^ (5 1mm) "C* O-e t.-C;iJcMAn*r©^ 
rafiS«3 3 7 h ( 1 Om) -C*-?fc. 1 50 07^ 

- b/^ (4 5 6m/55') *>P>m%b-tbr 3 0 07 

- ( 9 1 my^) ©ii:0--C2 7 0 0 7-/- 

(8 2 3m/^) *trit)!in-r-5JfLUJU{CB9-r-5. fig 

ffeo^fP^f*. *jJ:c;M**i^3«:^snri-> 
S. W3SS*!iffl^fl=T-C$i!jiS*afcmfl§©9IM (0.1 
8mm) i^i^1^tC*t-r.52 4 0 07.*-h/:» (7 3 2 

tit, *^B^©:fr^tcJ:i5i?i»an/cTFE/HFPi^ 

s^ftA^Siff tc^«§ L c i or U -5 . 

[0047] 



15 



(9) 

563 .jfL tti UO^ )6 



!RFra^9-2 02 8 1 4 
16 



755/ 
402 



760/ 
404 



B95/368- 

—725/385- 

735/391- 

735/39J- 

740/393- 

740/393- 

740/393- 

— 740/393- 
— 765/407- 
762/ 
406 
-280/138— 



769/ 
409 



771/ 
411 



HSij^ffiCiii/id') 


457 


549 


640 


732 


823 




7.0 


8. J 


8.7 


9.1 


9.6 




84.3 


84.3 


85.1 


85.8 


82.9 














l^iK ^ IS gCoia) 


0.876 


0.876 


0.874 


0.871 


0.881 


l»«9ftCpF/ii> 


203 


199 


197 


195 


190 




3658 


3962 


3962 


3962 


5486 




1 


0 


0 


0 


25 



[004 8] *l6l!a©±itcS^a*»J:CfSSfiltt«T®i 

10 049] 1. ^n^^immm^-Qimmi^^. 

i-^r . ( a ) n.im'&mma^m.^'^ 6 l . sgji $ n 
rai«^s))*JKigteSij4^ii,> . ( c ) i?^£-r -2) 7 

«*2 .0-5 .0©HFP IK:tB^-r-2)J:^K:L. -e-L 

^ (d) ^^{tsn/tt-;ux— 

n i ^ U >*j J: o ^ ^<;5jts^ 

-7"^l'©S?:0.2-0.4Sfi%iT2>Ci{C^O. ^ 
^tm^?:?f -or 0 . 2 %<i: 0 ^ <<^d:t»^it^$5£gp^* 
*t-SS^3*a/ctt!Si©^itfi^f*^SS»-r-5c itr^ 



[005 0] 2. 7^ h-77Jl/3f-pxg^u>4-'s+-th7;U 

mow^v^m^ s-a-r. :3>!6:<ito.3%©^tt 

30 1^7 P 7-p f U >©gU^6<J - iiigSttits^(^;j.^^^ 
^^{CteO^-C. gE^ta^«ra$K^ai)^J©#SET-C||S60 

^ < !il,^g|5:»?rl3*&3-a-^©{cW^^C«-C#ao-C*J 
0. 0 . 2%J; ^ct,»^sf-;FS5Eg|J^4«r-5S^ 

[0 05 1 ] 3. tt^m^ft^i-^+tJ-:?;!.;*- pypfU 

>«:2 .0 -5 .o©HFp I (c^aa■rsar's^•c^c 
±ia2©efeA:frs. 

[005 2 ] 4. ^^S^ft*i$e.{C0 .2-4fi«% 

40 ©r:i>«c< i 1 g©^^^t3n/ct^x^^x-7^;u^>^^ 
[0 05 3] 5. -f h■7:7J^:tPx9^^>fcJ:c^'v+•^^ 

3^p x9^ u>te j:cf^+-9-7 p tf u 

50 [0 05 4] 6. m^^m-^m^^^V-yiOtazrani. 



ao) 

17 

>«:2.0-5.0®HFP I K:ffl^■r•5S-C$^t?nc 
[0 055] 7. i4^a^(**JS6K:0 .2 -4SS% 

(0056] 8 . S^3*lfcR<!g©K^«^»3WO . 2 



^11^9 -2 02 8 1 4 
18 

ft. 

1 0 0 5 7 ] 9 . ^*^ttgg>^SiJ©is^S3il 1 ^^I'OtS 

©:^& 

C 0 0 5 8 ] 10. sg*?§ttg§*&SfJ©6efflfi*i 1 



[fflffiH] ¥/S9^3>gi OB 
(#i^«iE 1 ] 

imjmm.mm^] 0030 

[ffliErt^] 
(0030] 

(*Ji^!i] ^3gm^f*fflfi£tJ3 0 o'c-ciEM^sn/c 

0. 09 5-0. 1 0 5mm/?3©7 v_JUA±-C7-y 

x-^tm^]- (FT I R) ^^m^m^^^rmmstitc. h 

FPaiMtcML/r«. *a!|ti1=^4. 3 8 0. 6 1 8# 
teC^-Cl*. $5)1 0. 1 8 ttm*5j:i>'*ij4. 2 5 MmTM 

e.n€.^©®<R*«fieffl3nfc. HFP^w««HFPfg 

» (HFP I ) , -TJ&to^ 1 0. 1 8 Mm©jRiRjtf4. 
2 5ixnL©®JR©J:t> i L.-C*^§n.5. HFP^S 
»3. 2XHFP I iCrgtmsn/c. 

(*i^ffliE2] 

{m]mm.mmi&] .0 0 3 1 

[ffiiE:^^] ^Jg 
(liliErtS] 

(003 1 ] PEVEWQ. \1 iimy:ii\-) ^^^9\-^ffi 



(fi*%)Wl. 3X9. \ 2 5 um 

KJR©iti tritmsn/c. 9. 1 7iim«:*jl:fS!KiR 
«T F E/H F P -7nS^t*S*t7 ./ ;UA*ffl(,»ra(I5£ 

9. 1 7 Mnn^©±{cSAj:S?Sti(RiR;&g|g[-j- 
5. 4. 2 5itDi©rtS|5il3©KJRttSi»7 .<;UA<S:ft 

(#i^JiiE3] 
(MiE^«l^:g] i^Wm 
(MiE^i^^S^g] 0 03 8 
[ffliE:frffi] 
(SSiErtSf] 

[0038] ^it:^$5£S|J^ ( T U F ) 3&J*^«qR$3e 

tt©i'JSffl i u r $ tifc. «S^(*«)lg©as«!i^ 
Sn/c1^>:7VU%M^#HStTr3 6 O'CfCTOU. -e 

ll#Hlf**Jj:y!2f^W^Ka!);eL/c. ycK. tuf*tu 
F = 2 x;i/»w . -£^W2 ibrsmo-eL-rsw 

■C*a^/c<!;«3£$n/c;FS5£!^«:©iJg;&^gt-r 
S/c»{){CC©||*i*iJffl3nfc. TUF«. ^S^tt^S 
J:SS«a^fe*^J:c;— MWtcH F Pi^T KJcjagr 
S#tS^SJEttSI5^5-(c J: Sffliai«£©^ft i Jgf? 3 
5. 



